This volume with its 11chapters comprises nearly 300 pages, covers some of the background biochemistry and chemistry of luminescence as welI as the applications found in haematology, microbiology, and the clinical chemistry laboratory, and is written by specialists in the field. This is the first volume to deal exclusively and in some detail with the clinical applications of analytical bioluminescence and chemiluminescence although the recently published proceedings of the meeting in Florence (July 1981) (eds M Serio & M Serio, published by Raven, 1982) is also essentially clinical but contains 31 much shorter conference contributions of material of a research nature.
Generally speaking, the chapters are well endowed with references and tables setting out the various assays, their applications, sensitivities, ranges, etc. In addition there is an extensive index of subject material as well as an author index for cited references.
The chapter subjects include the molecular aspects of chemiluminescence and its applications, analytical applications of firefly luciferase (ATP) and the bacterial luciferase system (NADH and NADPH) and coelenterate photoprotein (calcium ions) as welI as luminescence immunoassays (which are becoming increasingly popular and used), immobilised reagents, rapid microbiology (for example, screening for bacteriuria), and applications in haematology. There is also a rather large and detailed chapter on current commercially available instrumentation, which includes photographs of many of these instruments. The chapter would be of value for those seeking background information before choosing an instrument.
The recent burst of activity in the use of chemiluminescence as a tool to monitor phagocytosis and allied events is given rather short treatment and, with today's hindsight, perhaps could have warranted a separate chapter. The other topic which could have been given more detailed treatment concerns the need for standards, standard reference methods, and a suitable and easy-to-use single photon light source to calibrate instruments and to allow comparisons to be made between methods and laboratories. This will be a valuable source of information for the clinical laboratory worker for a number of years to come. This report reminds us that applied genetics has been practised empirically for 10 000 years. The factors that are new are the ability to carry out specific and rational manipulations at a molecular level and to introduce into microbial cells metabolic activities that are totalIy foreign to that organism. The implications are already with LIS in the pharmaceutical field with the bacterial production of insulin, interferon, and human growth hormone. Many other therapeutic substances are amenable to genetic engineering, but research need not be limited to known' therapeutic agents. A variety of human enzymes and regulatory peptides, for example, may be therapeutically useful but cannot be obtained in sufficient quantities for this to be investigated. Although recombinant DNA technology provides a route for bypassing this obstacle, there is little incentive, in the absence of firm evidence of therapeutic potential, for investing the resources required. One of the aims of this report is to identify problems such as this and to discuss the options open to the (US) government in tackling them.
In the chemical, agricultural, and food processing industries, an impressive list of potential targets has been identified. The particular value of this book lies in its attempt to consider both the time scale for commercial implementation of genetically engineered products and also the economic viability of microbial as opposed to chemical production methods. Although these calculations rest on so many assumptions (some from unpublished commercial information) as to create an atmosphere of unreality at times, the attempt is undoubtedly necessary and provides much food for thought for anyone involved in biotechnology.
The uses of bacteria in mining, oil recovery, and pollution control are much more speculative, due largely to the lack of basic information about the organisms that could be used and their environmental impact. The authors consider that one reason for the United States' lead in applications of genetic engineering is the 255 longstanding Federal Government commitment to basic biological research. It is ironic that in the UK, at least, the promotion of biotechnology (such as it is) is coupled with a reduction in the resources provided for research and teaching in other aspects of the biological sciences. This book is the record of a Ciba Foundation meeting. It is therefore a series of upto-date and excellent papers by a relatively small number of selected workers in the field plus some interesting discussions with a slightly larger number of participants. The subject is the relationships between the cytoplasmic membrane systems which are involved in vesicular transport of materials both within the cell and between the cell and the exterior. Obviously, if one membrane compartment is receiving vesicles from another, excess membrane will need to be returned: hence the recycling of the book's title. Moreover, if the specificities of the various membranes are to be maintained, some control must be exercised over which membrane components make up the vesicles, and the vesicles must be sufficiently addressed to arrive at their correct destinations. The authors have been chosen to cover most of the currently explored aspects of this area. However, since each author is primarily describing his own work, the papers are not complete reviews. OveralI the book gives a good impression of the ideas and conflicts in this rapidly expanding area, which, although at present of little direct interest clinically, must, as better understanding is achieved, become of great importance. Twenty-five years ago cyclic AMP was first discovered as the small, heat-stable intermediate in the stimulation of glycogenolysis. Today the tissue cyclic nucleotide "family" has grown to include cyclic GMP, cyclic CMP, and cyclic UMP, and many more details are known of receptoradenylate cyclase coupling, relationships with calcium and calmodulin, and the mechanisms of phosphodiesterase and protein kinase control.
Part 1 of this two-part set concentrates on biochemical aspects and is divided into two sections covering the biochemistry of cyclic nucleotides and of protein phosphorylation. A good, initial review of the history and current problems in cyclic nucleotide research by Rail is followed by a 12Q-page chapter by Revankar and Robins on the chemistry of cyclic nucleotides and their analogues. Here the organic chemist can glean details of purine and pyrimidine nucleotide syntheses and chemical and physical properties. Tables of the effects of alkaline and acid hydrolysis, and of the absorption maxima of purine and pyrimidine cyclic nucleotides, provide useful reference material.
In their chapter on cyclic GMP metabolism, Mittal and Murad use a knowledge of the properties of guanylate cyclase to develop their theory that cyclic GMP within the cell may often act as a feedback regulator to alter the redox state rather than as a conventional "second messenger". Calmodulin, first discovered in the late 1960s and now recognised as a major cellular regulator, is the subject of an informative review by Cheung and Storm. Details of calmodulin purification, assay methods, properties, and possible mechanism of action are provided.
The second section in Part 1 begins with a general review of protein phosphorylation and is followed by five chapters giving extensive information on cyclic AMP-, cyclic-GMP-, and calciumdependent protein phosphorylation, photo affinity labelling, and nuclear protein phosphorylation.
Part 2 contains 22 chapters encompassing the physiology and pharmacology of cellular regulating processes (Section 3) and of organ systems (Section 4). Researchers into the control of carbohydrate and lipid metabolism will find the first two chapters valuable sources of detailed information, while in the following chapter Friedman gives a critical assessment of recent developments in the study of cell control processes and cancer. Other chapters on the influence of inorganic ions, the regulation of secretory mechanisms, water and electrolyte movement, cellular excitability, cardiac muscle contractility, and 'first messenger' effects are equally thought-provoking.
The final section deals with a variety of organ systems ranging from the pineal, hypothalamus, pituitary, and nervous system to vascular tissue and the gastrointestinal tract. There is much new information, and each chapter makes rewarding reading, although the omission of details of recent developments in the study of GTP regulatory site abnormalities in pseudohypoparathyroidism was disappointing.
The editors have succeeded in their aim 'to provide a comprehensive and up-todate anthology' of advances in the field of cyclic nucleotide research. Each chapter starts with an 'overview' setting out the main points, and the editors have maintained uniformity of style over a wide range of topics-often a problem with publications of this size.
The subject matter is rather specialised for the clinical chemistry laboratory, and the price may be prohibitive even for those involved in cyclic nucleotide research. However, this set will make a valuable addition to the reference library for researchers into cyclic nucleotide biochemistry and pharmacology. Over the years this book has grown in size. The scope of the different sections is now so thorough that the book is no longer just an informative look at advances of various fields of genetics, but is sufficiently comprehensive to act as a reference source. It is difficult with complex subjects such as these to make the text gripping and easy to read, especially with multiple authors. In the main, however, the articles are well written and hold the attention. The section on Dermatology is perhaps the most difficult to read. Each section provides a critical review of the present knowledge in the appropriate areas of research and is complemented with comprehensive lists of reference sources. The research areas covered are advancing at a high rate, new discoveries being made continually, and so it is virtually impossible to have a completely up-to-date text on these subjects. This volume, however, provides the next best thing. Altogether the book is what we have come to expect in this series; it is interesting and informative and will be particularly useful to medical geneticists and biochemists.
